uberculous osteomyelitis with staphylococcal super-infection is a rare presentation of clavicular osteomyelitis. This case highlights the importance of ruling out secondary causes like tuberculosis (TB) when staphylococcal infection of the clavicle is encountered.
Case Presentation
A male of Asian descent, aged 25-years, presented with pain, swelling, and drainage from the right clavicular area (figure 1) of 15 days duration, limiting his activity. Four months earlier, he had been diagnosed with an abscess at the right sternoclavicular joint at an outside facility for which he underwent incision and drainage (I&D). The drainage fluid was not sent for routine (aerobic and anerobic) cultures or mycobacterium species. After the procedure, he was doing relatively well until the current presentation. It was noted that he had two episodes of cough with hemoptysis along with a 5-pound weight loss in the last 6 months. He denied any history of trauma to the clavicular or overlying skin area. He reported no history of irradiation, diabetes mellitus, intravenous drug use or known or suspected HIV exposure. He had resided in India until his late teens, when he moved to Poland to continue his education (3 years), after which he moved to the United States. His father had tuberculosis 20 years previously and had been treated with anti-tubercular therapy without relapse.
Physical examination was normal except for the presence of mil erythema and tenderness at the right clavicular region at the drainage site (figure 1). Two sets of blood cultures were drawn, and he was placed on empiric antibiotic coverage, starting with intravenous vancomycin (1 gram every 8 hours). This therapy was changed to oral cephalexin when culture (750 mg three times daily) when culture from the drainage site was positive for methicillin-sensitive Staphylococcus 
aureus (S. aureus).
Of note, both sets of blood cultures came back negative. As clavicular infection with S. aureus is rare and usually secondary to a predisposing factor, efforts were made to identify the underlying etiology.
A chest radiograph was performed and found to be normal. Further imaging studies in the form of computed tomography (CT) scans of the chest were pursued and revealed two lytic lesions in the medial right clavicle along with mediastinal and hilar lymphadenopathy ( figure 2a & 2b) .
The patient underwent excision of the sinus tract along with a clavicular bone biopsy. The latter was sent for microbiology studies that grew S. aureus in the routine aerobic culture and
Mycobacterium tuberculosis (TB) in the Mycobacteria Growth Indicator Tube (MGIT).
Simultaneously the Quantiferon Gold assay for tuberculosis was positive and the HIV test was negative. In our patient, it is likely that the S. aureus infection was due to the open, draining fistula that developed as a result of the initial procedure (I&D), permitting ingress of S. aureus, leading to the staphylococcal superinfection.
The patient was started on 9 months of combination therapy (isoniazid, rifampin, pyrazinamide, and ethambutol for 2 months, then isoniazid and rifampin for 7 months) for TB osteomyelitis. He was then followed through teleconference, every 3 months, until completion of treatment. He continues to do well with no recurrence of symptoms.
Discussion
Despite the advent of anti-tubercular drugs in 1940, the number of TB cases remains high worldwide (with an estimated 8.3 million incident cases and 1.3 million death from TB in 1 Of note, the incidence of TB in the United States remains very low (estimated new cases of TB [all forms] per 100,000 population is 0-9.9), 1 which has led physicians to lower their index of suspicion for this disease. Though uncommon, physicians from regions of low TB endemicity could encounter unusual presentations of TB, and hence, should have increased clinical awareness of both pulmonary and extra-pulmonary manifestations of TB.
Osteoarticular/skeletal TB constitutes 1%-4.5% of all TB cases and 5%-15% of all extrapulmonary TB cases.
2-5 Watts and Lifeso 6 describe the spine as the most common site for osteoarticular TB (50% -thoracic spine, 25% -cervical spine, 25% -lumbar spine) followed by the pelvis (12%), hip and femoral bone (10%), ribs (7%), ankle, shoulder, elbow and wrist (2%). 6 Clavicular TB is seen in <1% of cases with osteoarticular TB. 7 A superimposed staphylococcal infection on a clavicle infected with TB is a rare presentation, with only a few cases reported to date.
Osteomyelitis of the clavicle is a rare condition accounting for 0% to 7% of all acute osteomyelitis cases, with incidence ranging from 0% in a mixed-age population to 7% in children. [8] [9] [10] The medial half of the clavicle seems to be the most commonly affected site, although any portion may be affected. [10] [11] [12] Osteomyelitis of the clavicle can occur due to hematogenous or contiguous spread as well as direct inoculation. 12 In children, its origin is generally hematogenous, while in adults, clavicular osteomyelitis is more commonly seen in association with a predisposing factor, such as systemic coccidioidomycosis, intravenous drug abuse, TB, mitral valve prosthesis, diabetes, previous lung carcinoma, or prior head and neck surgical procedures. 9-12 S. aureus is the predominant causal agent in clavicular infections, and occurs in all age groups.
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Osteoarticular tuberculosis is thought to be due to the reactivation of dormant organisms. [11] [12] [13] The risk factors for the development of TB include recent TB contact, emigration from endemic areas, previous pulmonary TB, HIV infection, lower socioeconomic class, homelessness, and imprisonment. [11] [12] [13] Our patient had emigrated from India, making it possible that he had been primarily infected in his country of origin and that this infection was subclinical, since he had no previous history of TB, and his chest radiograph was normal. Reactivation of TB may have occurred when he immigrated to the United States. Ustianowski et al 14 suggested that the infection is reactivated when a person migrates to another country, and it manifests in a different organ for reasons that are unclear.
The majority of patients with osteoarticular TB have solitary skeletal lesions. Multifocal lesions are seen in only 30% of cases. 15, 16 Rarely is there concomitant pulmonary TB. 16 In the early stages, patients usually present with painful swelling of the clavicle, with no major bone destruction; only in the later stages is there formation of a cold abscess or sinuses/ulcers.
Superinfection with S. aureus can complicate some cases of osteoarticular tuberculosis. 17 These cases are often mistaken as isolated S. aureus osteomyelitis cases and treated as such, due to the fact that most of these patients will have a negative TB skin test and normal chest radiograph.
There is slight improvement in symptoms after antibiotics, but they recur, and the infection continues its course, as in our patient. Therefore, a delay in diagnosis can lead to disease progression and the risk of devastating destruction of the affected bone or joint. Hence, it is very important to rule out predisposing factors like TB in patients who present with staphylococcal osteomyelitis of the clavicle. 17, 18 Osteoarticular TB is a pauci-bacillary disease; therefore, a TB skin test can be negative in many cases, and most patients will also have a normal radiograph. 13 Histology and culture of the biopsy sample remain the gold standards for diagnosis, providing positive results in >90% of cases. 19 The tissue needed can be obtained from the sinus/ulcer edge, bone, or synovial biopsy.
Polymerase chain reaction (PCR) has sensitivity and specificity of 62.5% and 91.66%, respectively, for non-spinal samples; therefore a positive PCR would call for treatment, while a negative PCR requires further evaluation by histopathological examination. 18, 20 PCR also offers an advantage in that it can establish diagnosis within 24 hours, while culture results can take 6 to 8 weeks. Due to overlapping anatomic structures, radiographs are not conclusive in evaluating changes in the clavicle. 11, 21, 22 Magnetic resonance imaging (MRI) or CT scans, on the other hand, provide far superior images. 11, 21, 22 Lytic changes are better analyzed in CT scans, especially in the bone window setting, while MRI scans are effective tools in determining the extent of lesions, particularly when there is marrow and soft tissue involvement. All imaging methods, however, provide information complementing the clinical presentation. 22 Standard management of osteoarticular TB includes treatment with 9 months of combination therapy (isoniazid, rifampin, pyrazinamide, and ethambutol for 2 months, followed by isoniazid and rifampin for 7 months). When diagnosed early, patients can be managed with anti-tubercular drugs alone. 17 In cases of uncertain diagnosis, unresponsive disease, or for the removal of a large sequestrum, surgical excision may be necessary. 23 The regeneration of the resected segment of the clavicle is often seen in young children, but rarely occurs in adults. Most patients who have had total or partial clavicular resection have little or no residual instability or loss of motion in the affected shoulder following surgery.
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Conclusion
TB has a chronic and insidious course that could be masked by other bacterial co-infections. 
